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(57) Abstract: 



PURPOSE: To provide a multiprocessor system having the 
excellent processing ability by Improving the total 
processing speed of the system together with reduction 
of the pov^r consumption. 

CONSTITUTION: The access requests given to a shared 
memory 3 from the processors P1-P3 are decided by the 
active states of the request signals REG 1-REQ3. Then 
the adopted requests of the processors are shov\^n to a 
request processing counting device 3 in the form of the 
buffer control signals ON1-ON3. The device 2 counts the 
request processing frequency of the processors P1-P3 in 
each prescribed period of time. Based on these counting 
results, the cycles of the operation clock signals 
CLK1-CLK3 which are supplied' to the processing P1-P3 
via the dock generators CP1-CP3 are variably controlled. 
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A 5^ A T o "C, 

^ ; u ^ 7" n -fe y -y- ;^ X A o 

d7 -fe X f ^ s * s: ai -r ^ iHi ^ <@ s 'J t c V h -r ^ ^ 

[0 0 0 1] 

[000 2] ^ J 

[0 0 0 3] mSiZ7jk^th^-^Jl'^y''u-^'yViy^'rl^ 
it. Jt:=g>^U 3i;^UJ±t:^>^U zi> hn-^ 1 1 a 
Sr-g^ti^^W^-tUgPl 0^, ft^^-^^&^LTg^^^^ 30 

4, C P S^DcfctJ^C P 6 Sr-eti-eti-ati^o 06lc^$n 

^l^bP 3(D-^:tl-?*t^/^^ ifc:g> ^ ij gp 1 0 CDit;g'>t ^ 
y 3 =i>hn-^lla 5::^^ UT^iitcr 

[0 0 0 4] EI7li, miS0 6 lc^$ti;^v;i/5^:7''ni2 40 
.y-9-iyXT-A&, 1 a(7)a5:J> 

[0 0 0 5] — '^)V^y''u^y^i^7.7-Wt:\tm, 
^ D iz ■t^ o CD f Bili^a & 5* ^ C h i 

(00061 07tCt>H^Tlt, ^fe*>t^ij 3 
D-fe .y ti-P l3^j:i^UP 3C7)F^tc^t^>t^iJzi V hn — ^ 
11a fSmm^Zyik'^tx.^^ 

[0007] 07tCSl^T±tW>^U=l>f-P— ^ 1 1 50 
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a li^^itOiSiSffS^B 1 a , 7Kl^A>''<i/ ^'tAB 1, 
AB 2 t;J:I>'AB 3?ie>I>'tCf--3'^'<'>' :7 7 DB 1 , D 
B 2 ^^.^O^DB 3 &$ti'o T KL/Xy'<-^ 3? 7 AB 1 
LAB3l±. -^tv^'tv-7°Di2!y+*-P 1 '^V^bP 3^C^^/^:^ 
brieij-^^^'i). [sl^ic, 5^-3i>''<-y 37 7 DB 1 3&:i>b 
DB3li, iE-^^t\.yn-fe.yifP l>^t^bP SCD^n-? 
^itC^J/^T^bTlSl? ^tb5, TKU;?.>''^:>' ^7AB 13^1^ 
bAB 3CD^ti^^^rt, ^^U<lr KU^iSMADDS: 

rft^br^t^g-^^^u 3^cg^^!^^L^^i:t>^c, 7Kux*g 

ADDl, ADD 2*;cfcI>'ADD 3(0-^*i€*^S::^bT 
*fiS?-r'5*3''*n-fe >i^tcg^Si|!$ix^o T^--3'>''^!y :7 7 D 
B 1 3&:u>bDB 3CD-ttb-€='tbti>i^Uffl!l7'-i?*SMDA 
TS::0^bTit:^;)t^U 3 lcgfS§!^:Jx6^ T^'-i? 
ISDATl, DAT2*>cfclJ^DAT3CD-?:ti^tt$::^b 
-C^if/S-T'&^yn-fe^y-tftcg^^^g^tii), :/n-tZ'>-tHP 1 
^jii^bP 3C0-E:*^-^'^tcli, u y ^iyji^U — :^ 

CP 4, CP 5 *>i;LKCP 6 A^g^^^ti^o U y ^ 
jc^t- U — 5 C P 4 35:1^ bC P 6 tili, ^if/^T-^^ 

HfC^ Oy ^ ^{P UyC^m-^C'LKl. CLK2*;ckU^C 
L K 3 IC b T^SB'J tC-^^tti-e#t^& b T I ^ ^ o 
[000 8] ^''Diz.y-f-P 1 Jfci^bP 3<Z)-^tt-€ixl±, 

^XSm-^REQl. (^Q2fe^J:UJREQ^C?)^tb^ 

-§-REQ 1 ?^t^bREQ3 0D-t^^^t^$:Ti7 5^>r b 
Tai:^Jl^ti, S^iOi^lS^^ai a y U->rix 

(#^/^?^) m-§-ACKl. ACK2iDckl/ACK3CD 

hfi^R E Q 1 ?i I ^ b R E Q 3 CO ^ti^^n S: T 5" 

-<:7'tcb-caiib*i!it^. 

[0 0 0 9] mMmmf$mmi Bit^ftL. tku^^^^-^ 

37 7 AD 1 /j:t^b AD 3(Z)t^-rtL/)^&^iitfe^JCt* -5 
— 32>'^.y ^7 DB 1 :^l^bDB 30)1^-^ 

^ S: ^c: ^ , m^mc^^yyy $mm 
[0010] 1 a t±, ^x. e>-n^ u 

hfi-§-RE Q 1 35:i> bRE Q 3 <D^m'^^M\rZ&r5 
i^T, oTttCDyni2 2/-!^frC>y-bT^W>^»J 3^C07 

i2x^*7:>'^^pr$t^feyni2^-y-tc?*bTi±, Jt^^^ 

U 3^C7)y^-fe>^S:pJtgh^^/z«!)lc, ^Mmm^'^ 
77 AB l^^l^bAB 3C0v^-rt^/»\ fe^l>'-r 

-^^<yy7T>B i3^i>bDB 3(D\>^irn/)^i:mM^M 
f ^ :7 7 $ir(3m-§- O N 1 ^j: V > b O N 3 CO I ^-f tt Z)> S: 
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-3? A-y :7r DB 1 S:^iit^^,tc-r^o CtLtCcfcUx^- 

P 1 3 i:0DratC7^'-5^/)>5ti&$tt^o d 

*i Mt7 b r 7 K u A D D 1 ti«at^^, ttj^-ot^y 

[^UT^ji y yyABl S:^> LT ^ U KU;^i^MA 10 

P 1 It^J^o^T. H«^REQ 1 &rd7^^ riCLTai:^] 

^^-ot:Lr \^l^y.^<'y 7 AB 1 cfc t^T^"— 3^ >^ 7 7 D 
B 1 S::f>Lr^t^;A^iJ 3 7 ^ "fe Ai" ^ ^ ^ 7!)iT' # 
|Rl^^cUT>''p-b.y■t^P 2^^l±P 3tCOi^Tt^, 

s*«!iSi^f?^B 1 ^{z^^jj^'yyj mmm'^o N 2 ^ 

:7 7 AB 2^f-liAB 3;i^Siit^cBi:^U. 20 
3? 7 DB 2^;^-liDB 3;0^Sat^^i::^j;^Ci:frCck 

[0 0 11] msit. ^^:io^xi^mm(DmmMizmm 
[0 0 12] m&\rCm^t\.^^oizm^fii}imm»mmi 

1, REQ2*;cfcU*REQ3Cri-^ti^"-ti.&, -^COd^U 

^f/^?^^>'^!y :7 7^y^^|I^i-^oNl?iv^bON3 30 

1 a (i^'TEiacO^T-.y T 1 STlhBg 
-T) ^n^L^5^.yyST3CD^PJSiJ«ia&JlRJ!ktf^nv 

REQl7;>^TiJ75^>f y^r-fe-St^fUSU^^^^©-^, S^llGi 
mm»mm 1 a ;:^-7^ :y :/S t 1 ODjn;SS:igT?>;CDXT^ 
'>yST4C7)5?lStCfc%^T, 7$iJ{SIfS^ON 1 S: 40 

xf^'-:5i^^yyyDBi^mm^mAzm^-r^. cm^z 

:7''ST 5CDJs[kgiC*;oTyniz >t»-P 1 y 
^U3^<Z)Ti:?iz T L & ^ij gij L 
Ti>^o c:o*iJS'MSii:7''D'fe.y-»^-p i /f^^^^^ij a 

S: T i7 1z b T ^ 7 -fe y-r ^ ^ -e CD^ 
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^Mmm^mmi a tiya-tiy-y-P lC7)it;gj<^!J 3 
:7'S TGCDSOiStC^tTb, Ti^/y U -^' v>*fS-^ACKl S: 

T^r-^yizLxmn^-r^ht^iz, r^=r^y'^mx 
^'ot:L^<^yyT%mm%o'^i^^'^T^7'-( y'vm^zm 

^f-So Z^a.tC.fcU, g^ftLSiaf^^a 1 a U ^ 

hfi^RE Q 1 bRE Q 3 C7)i^^nX>^S:Sf^tt^ 

ST 1 \zm^^ 

[0 0 13] 7tJb\ :7'*nir ^y-tf P 2 ^ fcii^^'niz.yi^-P 
3frcot^Tt> »J ^oix ^REQ2^fc^iREQ3 0[)fS-i- 
U' ^ ; u t c ^ o I A T (r] ^ ?i isOi S n — ^ $ ^ o 

[0 0 14] 

[^B^X)^»^bJ:e)i:t- -5^^] b/)^b7i:75)^e», Jiit?b 

fill #t ^ ti ^ Si^ ^ g V ^ \t mz:: r'^mmxm^ 

mi iz^^ti^-^JV^y''n±y*tiy:^'r^siztii^X. ^ 

^ ^ 'J 3 ^oma^rsmm ^ ^ u (Z) 7 ^ ;<.s*[Hia 

;b^§#T' * -5 CD 7!>^ □ i- y -9- P 2 T- o ;t h S;^ t" ti 

it. yuizy-^p 2<Dr^±ysm^^&^&t)iz9ikm\^x 

-fe^ythP 2^C-W^^tL-5^^ □ .y^M-§-CLK2t±, 7^ 

T^izJ^M^ti. :J?U y :J7fg-§-CLK2^C|Hiaib-C 
ai:0$tLT, :7'*Dii>'ltP 2rttrli, Ti?-feAS*CD^ 
*)^f5[IX>"^^b'5o cmi:7'nir ty-tf-p 2 tciibrai^fe 

:7''Diz!y if P 1 fc^J;0=P 3 ^c^>H^Tt>[5l:figCDc:^;:)■^ 

mm xmm ^ *l ^ v > e) ras /I'^fe o , 
[0 0 15] ^tiyi>^iz^(Dmm(n^^it, yy^^j^^ 

(ii2^^-±T, z\y.\-^<y j^'—'^:y7.\z^t\.^hihL^\z^ 
mm 13 tb tL -7 y D -k ty-tf- ;^ X A & tE«^ ^ c 
hiXh^. 
[0 0 16] 

^yaizi/-y-i^XT-AT'$»y , l¥*Htci±miie*:7''n-fe:y 

-^(D5QiacD^^&*§^i-^®if^^ □ V ^ S:<0gytc#t$&-r 

□ !y Sriifx., C CD ^ □ 2/ ^ 
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(0 0 171 :hOy\-^mt. ^y''u±'y-ttf)^^M^ 

te8#ra ^ u S: T -tz ^-r ^ ^* $r m :t( f ^ 

[0 0 18] 

f 5 It ^ © & 7 ^7 i- ;^ ^ ^ * & m 1" ^ 0 ^ & y n -t- :y 

0> h^nfc^;^'^ V h^i^c/Cl:-C^a-r^:7'^ir •ytl- 
^co®Jf^ ^7 n :y ^ CD#t*&^ai S: PJ3?IC$IJ® LTt^ -5 CD 

[0 0 19] 

a is if -> ^ 5^ is CD«^ S: MBS El r ^ , 
[0 0 2 1] @tci)V^rv;u^7''n-fe>'-9-c^;^7^At±7^ 

□ ir^-tl-Pl, P 2 ^JcfcU'P 3 Sr-g-^, ^□_:&_:x:g-P 1 

5& I ^ u p 3 c7) ti b T<ssij tc^C^Jaj^^ Si 

^t"^fe«?)C!)57n*^^fS^CLKl, CLlf2lb^J;0«C 
LK 3 $:#t*&-r^^ □ ^i^'x^-U-iJ' CP 1, CP2 
^DcfcU^CP 3^#^. $ 6»tcv;u^7°n-fe:y-t>-i/A^ 
AtiS^iOi^:©^*!, g*^iaS:^*^>h^B2, ^ 

□ -fe ^y-tl-P l /j:oUP 3tcJ: U^tWUTr^izJ^^tL^ 
*t^^^'J3, 7 K U>^^<-^ 37 7 AB 1 , AB2fc^J;t/ 
AB3. t^i^X/iZy^ — ii^<yyrr>Bl. DBZfeJ;!/ 
DBSfe-g-tj^o r KUX/^.y AB l^^ObAB 30 
-^tl^ri\t. ;*^ijfi!lr KU;^^MADDICJ: 

3lCg^*^$tL, TKl^X^^.y:7 7 AB lliTKU;^ 
^«ADDltcJ:U >^'nir:y-9-P ItcMK^iT-. [ej^lcb 
T7' KUX>''<y ^7 AB 2tiT KUX^^ADD 2lCcfc U 
^''□-fe .yitP 2tC, ^e>tCTKU;^>'^>37 7 AB 3l±7 
K U A D D 3 ^ U y a i- .y if P 3 
$ti^o -r — ^'^'^.y :?7DB l^l>LDB 3 0D-^tb-e'tl 
t±, ;^^Uffl(lT''-5iaMDATS::^bT*t*;*^»; 3tc 
g^JJt^^x^, T-'-3'>^^!>' :7 7 DB 1 tiT^ — ^^I^DAT 1 
S::n^LT>'''n'fe vif Pltcg^S^^^, I^^^tc UTt^-^' 
^''^ y 37 7 DB 21*7-"— 5|*DAT 2 5: rfh b T o 5; it 
P21C, ^ i^iZy='-:5i^<y y 7 r>B Slt'r — Sft^U AT 
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3 ^ifi^LXy^ui^-y'^rT sirz^ti^etimn^ti^. 

[00 2 2] yDiz->rifPl>i:oLP 3C0^^L-etH±, 
-^CDi!Oia*tC^t:g>^^U 3tC>^Lr7^-fe^S:t5:^^M 
*;6^5l^bfc^^, ^*i.-^axU^7ai>(.hffl-§-REQl, 
REQ 2feJ:l>'REQ 3 $: ISSa T ^ -r ^ :7'frcUT^* 
^([tSlf^^Bl tc^x-5o ynir-vif P I'fci^UP 3CD 
-et^^'^li, »J^J:AhfS-§-REQl^j;i^LREQ3CD 

^th^t\,^TiP^^ yizi^xn^umt. ^j^^mm^m 

Ml^e»CDT^y l>->i/(f^ACK 1 Jil^UACK 3C0 

jiX hfS-§-RE Q 1 TiObRE Q 3CD-^ti^>iS:7^7^ 

hft-^RE Q 1 LR E Q 3 CO^fS^t^^tC^O 
t>T, v^t^tiODz^^n-fetyif tc^f LT-€:CD7^-t:Xg*S: 

-fe vif tciJbTli, Jfc^>^ 'J 3-^(0 7 ^-feA^S^Sra 

lL-^^t:L^\Z. i^a-r'5TKUX>'^-;/ ^ 7 AB l^^Ob 

AB 3CDi^-rti;:?>X)^SiH*»fri^-t^'&^ i:t>tc, 7^-31 
>'^!y :7 7 DB 1 7^l^ LDB 3 m^-ttx^t^^W^MV^MK^ 
20 i-^j:^D*,S*i2iaiaf?g@llifci:^lf, T^'DiZiy 
if p 1 CDU i7zc>^ hM-^-REQ ioDy^7">r y^^M^^ 
*o-r^^, jc&b-cit^^^'j s^oDr^-fe^&f^pri- 
'&o |^*H^cii, 'T—^^^yy7'DBitsi^b'(J{zT\^u:K 

J^yyyAB 1 $r ^iitt^tC-r -6 5tfi?)H :?T$«i^ft 

t^cfficov-^ty :7 7$yiSi«-g-ONi/>'^-^x^>ti.^^, 7^'-^ 
7 DB 1 fccfcU'r KU;^>'^:y y TAB 1 liSii*^ 

. ^JSMDATlig^M^ti'. yni2:yif P 1 i:Jt;^>^'J 
30 3 ^(Dr^(D7=-"-^^/)^5tS$^^o bry Ku;^>'^ 
.y 777 AB 1 />^^jlt*C^,^35:-5^i:lCck Ur KU^^i^A 
DDI ^:^^^)my KL/>^^MADDh;i>^^$*LT, 
ynl2:yif P 1 ^it^y^U 3 hOOracOT K U^^*7J»'^5i 

^^n-^o *^cM*^«ksi@ffSi«ii±u^Ji;^hm#R 

EQ2^fcliREQ3lcttoi^T:>'^!y 7 SOifllfS-i^O N 

2 ^fcliON 3 S:Ti7 7^^ :7'H bTm:^^" ^ ^ ^ J: 
U, :7"'n-fei/if P2*3^liyaiz.yif P 3^^t^>^U 

3 i: CD T ^7 -fe ^jg^ cfc e> tCiiOfS b T t ^ ^ o 

b^;:)^o-cM*iaiSi)if?i?Biii, #^a-fe->'if TiJ^e-^ 
40 ;^e>tt'5>Ji7nij;^ hfg-^-RE Q 1 tSci^ b RE Q 3 C7)-^:fi 
^ttSri&Sb, Ti7irAS:^pIbfc7'n-fes^-9-lci*bT 
c^^rt^^^U 3 ^C7)7^7ir7.^S^S:5t2:^-ti:^<:fc ^ 
/j:, it^^tqe ij 3^(D7^7i3;^.^*CDli^#5QiaS:t77&:o 

[00 2 3] m'M^m:h O V h^g 2 t±S*i«!iai@^^ 
Bl ;^>M?»-^^e>ti'5^^;y :7 7f!ll^{g^ON 1 TfclAbON 
3ic<fcy, ^^Ei:C7):7''a-fetyiftc*JbT*fcW^^U 3^ 
CO T' ^7 xg^jaa pj ^ tiT V ^ ^ 7!^^ />>$E^^ ^ *^ - 

50 -§-ONl7fct^bON3(Z)-e*X-etitCOl^T, -^{iB#F^^ 
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V^z^O) m^ViM iS^y?^^ y tt« iLf^^-^fzMm^-h 

m-§-ON 1 tC^fUTlii' □ :y ^^zS^SJffllfS^C O N T 
' 1 t UT^ai^tlT. ^□ .y^:?i>'iii:M> — ^CPllC-^ 

□ ^7 i/*x^- U — 3^ C P 2 IC-^A^j^l-So Se^c/^i/:? 
, 7 ^(I15im#0 N 3 tco t^Tti ^ □ g^^^M^fg^C 
ONT 3 Uratti^tbr, i7D .y^/i/'a:^^'b-3'CP 

3tc-^A.e)*i,^o »*Hti^iB-r^;i^ ^n-v^^^^^ij 
{^(S-§-CONT 1 ?iv^ bCONT 3C0^^^^'^^l±, 

v ^^c^'x^-u— 3^ CP 1 Tii^bcp sooi^ix-E^'tLfrciy-b 

[0 0 2 4] @llC^$tx^l?*it[iSISf$i?«lCO^* 

[0 0 2 5] g|2ii, mfJigll tc^^tifcg^JGia/jO 
> hS^M2CDl&f^&ift05^^fc«?)CD3' ^ ^ Vi^'^^- h 

[0 0 2 6] ^'^^mi^^^^vmm^\'t. m^-^^^m^ 

'^m,lt^^^'X.^t\.^^\y 7$a®fS-§-ONl3&:i^LO 
N3(D^e;*X-^=*tt$:SMb, -^fizB^r^^fcUCD^^'oiZry 
+^;^^^C>0[)^tW>^U 3 ^C07 3? -fe^S^iSkSlElS^ :^ -^7 
>h^^o -^UTc:£?);f3 0> NCDi^^Uck U, ^ n ^ 
^ifeS5[$!li3iIfS-§-CONT l?^j:i>LCONT3 K^tt-^ti 
ffi&IS^U, 3'nyt7i/':QT^U — 3iCPl?^l>UCP3 

^ t C JCS T ^7 □ .y fS -i- C L K 1 ?^ I ^ L C L K 3 CD 

j^-^^lS^^n-fe-^if P 1 LP SCD^t-^, 

f^. ^?ECD^S^^CD2^tclg^U, ^«^^U3^(D7 

it7i^it^;^^U 3^(7)7i:?-fe;:^^{[!iaS:t7?S-3/cX»^^'^;i> 
li, ^'^s/ :7 7$iIifiim-§-ONl Ji:t^UON3(D|^^^^fS 

[0 0 2 7] 0 2tCfel^r, B#g?J t 0 - t 1 co#{i^p^ 

7$iJ{^m^ON 1 iy^yO'r^ T^'t^c^.h ^ ^ 3 [11 

K L, (Blfllic^'^ .y :7 7$iJ{fl«-§-ON2lz^i^-Cti 

oiEi, $ i^xz^^y 3? 7*r(3?fs-§-oN 3 u^i^Tiii [g-e 

^$'Jt^m-§-CONT 1 ^t^bCONT 3C0^-n-^'^S:IS 
^bT, ^f/St'^^7a .y^t/*iT-l^ — 5CP l?^l^bC 
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P 3 0-^n-?'^^tC-^x.'5o 3^lciLiiIUlL2.5lMSlt 1 
I CfeoTtil . ^ n ^^/7 m-^ C T. K lJZUmiM^lt^.#(n 2 

^ S<Dl72^^gl a^|£^^^. CtDB ^^Jt 1 \Z 

fe^B#j?Jt 2^-e^^^^ti^ . B#^Jt 1-t 2* 

iJ-^JtW:^^ 'J 3^c7)T^-fe;^^infS;:)^0[El, :7°niZi/-9- 
p 2tcfcnj-^^^y^U 3^cor^-feAi[!ia;<>U@, n 
10 ^itc^'niz ^-y-p 3tcibn^^ifc^>^U 3^073^-^;^ 
isOiS/»'^3lEl?7>it)tLfcC^;b^*»/)>^. c^^tCcfcU, 02 

cDH#^jt 2^c*^t^7:l±, tuai^Hl^ic br. yaiz-y-y- 
p 1 (nmvf^m.^ik'^^^^ uyo m%o l k i o^m'tk 

iJ[li3^iaE0l/2fStcl2^^tL, :7''nl2-;/itP3 0Sif¥ 
agS:^^^-5 3^ g y 3^m-§-CLK3 0^ ^ia^,^a 
^2^^clgg^jx^ , 

^0 0 2 8T CCDc*:e»tC, fej^#fe^SfflMicJtiii^^ 
/3 °D-t:s/it-cD±fc^>^ ij 3^gi:z ^ -tg.-^ , ^ .;Ff tm^?r7af l^ 

20 \37 g)^a^iicS:pj^$ri^br, -tcDjgiiM ^^jiiiMa^ 

[0 0 2 9] gl3ti, mitigll tc^^tifcS*«lfai:^'^ 
> hS^«2(DlSEBg«^0-efe-5o gl3frCfc%^T, ^^^tOi 
jil:^ hS^B2t±/3 0^2 1 , 22J;^Z>'2 
3, 3?-r v^2 4*;J;Z>';^'^ V hffiitt<0^2 5 Sr^ti', 
3'>rv2 4li, iu*^0 2tC^$tb/^#.teB#r^T$:ft^ 
b, ttB#*^T-r^^, /t?br:^':7>3' U-t j/ hfS-§-RS 

2 1 ?&:i^b2 30D^n-e'^li, yj'^^V^' ijir i/ hfi-^R 
30 S ^AtiT^ ^J±y h^l^^^^V^^^y y y m'Mm^O 
N 1 ?il^bON3 0D^^^^'nS:A^|■r^fc^?)^7)^? n y 3^ 
ffi^CK$:^~r-5, /3'5>5@^2 1 /j;i^b 2 3l±, 

uy c^i^^cKi:in^LX'^?L^t\^^^^y y ymmm^o 

N 1 t^i^LON3/)^TCy'>{ y'iKmt^^^r:imm:t/0 
vhb, -^0[):t»r:7>Mit$:Sy!k:/3'i?vhffim-^Cl, C 
2*; J:t/C 3 tCbryj'i^V Hfiittt[Hl/f&2 5 tC-^TL^ J: 
Z)W}i^'t^o ^fcyjr^V^f 0^2 1 /J:l^b 2 3(D^tL^' 
tili, 3'-r^24tC^o-CttB#^^X^02C[)mfeB#FaT 

V hMitSclEl/^2 5l±, !?>rv24;:>^e)#.tzS$ 
r^Tgi§c:'htc#.{iB#r^*|Tffl-i-RT;6'i-§^^6>n, /&b 
Tmieicg?*l!$tL^/3'^>3'[El^2 l?ii^b2 3/)^e.-^ 
^e>ti'&;^'i7>hfIfi-§-Cl/j:t^bC3S:ltict-^o «r 

co;^'i?> Hfl/)'^©^'^-e*-5yD-fe!yitic^y-bTti, -ecD 

fl-i-CONT 1 ?^t^ bCONT 3CD-^tl-P#^lClS^^4T. 

50 rSiti^-n^- 
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[0 0 3 0] 04 1±, mUmi^Z^^HrzCPU^yiPiyjc 

D — 31 CP 1 SrS^LTt^a/)^ {PUyCfiy 

oi^t^U-^' CP 2iD^l/CP 3tCOOT^(^^^^tg« 

10 0 3 1] 04^C^bH^T, ^n;y i7i/:nT''b'— 3* CP 

1 ti^^ b r^mm-c ou^yo $:^«-r ^zKsigjg^ 3 

0, l/2^ffllpl^3 1, 1X4^^0/^3 Zfc'cfclh'l 
/8i>^[pl^3 3 3ie>i;=lC:? as/^^2S^iSS?[E]^3 4 10 
S:^tj*o :J>aiHl/^3 l>il^U3 3CD-eti.^*^lt, tKb^h^ 
teS 3 0 t:^^ e> ^ ^ 6 tb ^ ^^^ai 57 n ^7 & A 
L, 1/2^^, l/4^^i;cfcl/l/85>^Lfc^, 
2>;IStD^n.>i7^2g^ig^lpl[fS3 4lc-^;^^. Lfc/)'^o 
T, i7n'^57^S^^g^lpI^3 4li««^:6-^M^'5 4a 

iR[Hl^3 4li, S*isaigi:^'i7>'hS^«2;^^e^ai^tv^ 
::?a >'5'^g^iS:$iJiS{S-g-CONTl S:A:^b, CCD^-§- 
tcSot^T-5^xe)n'5 4-D(D^ D ^^ff-^-CDV^-f'ti;^^! 
-^SrStRbr, ^ a 57{g^cLK 1 UTiSai-r'5o 20 
fc^^lf, i^n-/i:7fg^CLKllC7K^a5l4gS3 0 7!)^ai 

i: ^ 57 □ /; ^^^$iJjSim-§-C O N T 1 

SS3 4lil/2^>^lHlSS3 1 /^^^^di^^^-SrJ^ n yom 
^ti^a -^/^M-^CLKltc^ait-^cfcdftf^^'S), 
[0 0 3 2] COD^SS^ijTti, 4a»C7)»j>f^57 □ 

T^J;i>o 30 
[0 0 3 3] mi\rZ^^n^'7;v^y''n-tEyV-i^ 

[00 34] /j:ib\ 01 C7)7?'n-fe*^if P 1 LP 3 OD 

^fRlS^tCit;g;A^ ij 3C[)7'r7-feXS:i£:.g^^^^e»7&: 

U — 5 CP 1 ^1>UCP 3<Z)-tti-e-rili. gI4CDl/4 40 

-§'CLKl:&oUCLK30D^:^\^^S:, ?il-/S^^7°U 
-fe:y-9-P14H^UP 3 <D-f bTii!kSliS« S: 

[00 35] ^y^u^y-^F ltJ:\,^\^p 3\t. fSkfjLX: 

JCS;bTU^Jc;z.h^S-^REQl:fel^LREQ3C[)-^ 

ti^tb=fer^5"^77'tcu TS* j^iSM^^a 1 ic aj -r 

^ U Ji;^ K REQl7^l^bREQ3 (D^m^^M 50 
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pf-r^- iS^^^T KUJ^.^'So, 7 7 AB 1 

>^1>UAB 3(DK^ii't\^f3^hy^ — ^^<y y rDB 1 ?&:ob 
DB 3(7)l>-rtL/>>S:«iit^®,h^^ tC, y<y yy^ 
^^ff^ON 1 ?^l^bON 3CDi^-r'tb;i>^S: /'^^-r-r ^'tc b 
T^aj-r-So COD>'-<-;; :7 7$lJWS-§-ONl?^l^bON3 

[0 0 3 6] Si^«2ti, mf*igl3-et> 

a}-<fcJ:e)lC, #{iB#P^TS:3'^-724tCcfcyf+B#b?i 
>'^:y 37 7$ir(^{5-§-ONl?^j:i>bON3CD-?:*b-e'ti 

hbri^-S, ClCDtt, gl2 0B§^?J t 0 — t 1 CD#.feB^ 

^y^^mtti:^). y rmmm^oN 2\to]B\. mm 

iz^iyy-r mmm-^ on 3\ti\B\T^^^ y^ViM ^ >^ o 
b, -tcDJtiJsesic/Sbr. ^n-:/^^iSii$!r<^m^c 

ONTllcl±^^fSctt(Z)§'0DfS^S:IS^b. ^n-^r^;^ 
iS^^$fJ{^m-^c o N T 2 icii^ifeiS:2^0 gt^m^ &IS^ 

bT«ai^^, ®ai^tlfci:7D:y^^iSSi$IJPm^CO 

NTl?it>bCONT3CD-^^^^'txli, 5? n r?' 

U — ^'CP l^^ObCP 3(Z)-etv-?*niC-§^;^P)tb^o b 

/c/)^oT, 57 n i>\r^>^ U — 31 CP 1 l±gl4 tc^^ti 

^ l/2^>^[pll«3 1 />^*^«ai$tb^37 a y^m^^Cf 

n'^^m-§-CLKl i: brSai^^cke»»jf^ b, ^Dty 

^ i^'x ^ U - 3? C P 3 li3^SE(^ 57 □ 57 ^S^SSC 

b, 5'D.y57i;^xT>U-3'CP 2lil/85:>^lHl^3 3 

Ti^eSa^tx-S 57 n :y 57{S^S: 5? n :y 37ft#C L K 2 

bT«iti-r'5cfce>»)f^-r'5o cixtcctor, yni-->'+^ 

P 10Di{flSiiSli2^frC]S^>fb^tb, :/n-tZ:y-9-P 2CD 
^(0iSJiSlil/2fgiC^tb, y''a'^y'^F3(D^m'&^ 

[0 0 3 7] _baibfc^e)tc, ^t:g>t^ u 3 tc^f-r^^'' 

n-fe.y-tfPl/j:iAbP 3CD-^ti-eti©r ^'-fexS^iOiS 

^t. y''u-^y^f)^mm^n^m&i^fL^\:^^^:foizy 

\,yy'uizyV-{Z'D\.^X\t^(Di!km^&t)^m< ^iU, iS^frC 
figffl^g 7i»^® I > y □ -fe -9- tco I ^ r l± ^ (DSftSiSStiil 

-:^c^S^icifc«brR]±^'i>o ^fc. ^^(^mfitB^F^W 
r^ci'hlc, ^CDttff^? n !y ^?/)^7.y:?''$t^^y^-lzs/+^ 
i:, ^^0>^t\.^y''a±y^/)'^mtRffD^zmm^i^t\^^k 

^ODjj!!iStg;!jlcJt«bfg;M^^x^-hlc>S:^, 
[0 0 3 8] m5\t. 2|s5|0§C9ft6<7)IIJS«?4tc<fc^^;u^ 



11 

U) LMl?ii^bLM3 $rff;^ciCietj-Tt>'5>. o^U, 
X^-Sn— ij LM 1 Jfci^ U LM 3 
i>:7''n-fe:yitli, o-;^;u>^U -S^Sti 

as u T ^ cDKf^ n ^ & Rr^$ij{^i-r ^z,t{z^ 

U, i*J^?"r^a— ;^;U'>^tJ LMl 3Si^LLM3 

[0 0 3 9] 2|s:||S{ffl^J-Cl±^''ni>:-j.^P 1 

P 3C7)^-n-f i; 3^C0T:^iz>^j^[lS» 

f ^i^-^^^-r^^^-;/ >'7$iJI«I{S^ONl?5:i>UO 

tt'5t>CDT:-l±^i>= y n .y -y- p i ;i:v> L P 

3C0-?:tL^'ti/)\ Ui7JiXh{B-§-REQl?il^UREQ 

3 OD ^ ti-e^L $:m^#.feB#ra»3r5^ u t x ^ r u 

[0 0 4 0] _Li!!Lfc*SSfi?!liCcfc-5^;i/^:7"air >-t^'> 

-r, :7''ni2ty9-P l^'jii^bP 37;»^Ti7-fex-r '5>^'Jli 
□ — ij LM 1 rJ:i^l,hM3(D^hT^<^z)t^tiy 
7.^l^m^tLX^J^i^. :z(Dm^. ynizs'+^-Pl^ 
t^bP 3CD^^i^tx7:)\ i^^f -Sn— LMl 
I > b L M 3 CD ^^i-^'ti $:#B#r5fe U 7 ^ -5 

ffitcS-DV^Ti^^-r-Si^ n y t7i>'x^-U — 3^ CP 

bC P 3(D^ti^ti<D^U ^«*&^Si;6'iJiaibfcJ: e> 

tcbTqI^$(Iffii^*^-5o :i<Dm^^. mi-C^^tci^y 

[0 0 4 1] :?ts:|^S£^!|-eti^ v';L'5^^n-fe.y9-i^ 

X5rAli:7'n-fei/-tl-p 1 Z^obP 3CD3<@$:^ti*^ bfe 

[0 0 4 2] 

'fei^+^^'i:^c<@gIJ^cy3'^>hb. ^ n .y ^et*&#et±. 
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:hOy h^^i^tyj'^v hiItc/SbT#yn-lz -;/-9^^cDl!j 
f^i:?P:y^<D;g«i$:Pl^tCbTl^^6D-C, leH^S^CD 

/)'*it «cM1SS-e S o r ^> 1^ ^ 4x ^ y n iz :y tf- tc b T t± 

COS&StCckU, bT. a ;^ h>'^°:7 7f — v 

> tc^nfc i> A ^#t-r -5 ^1 h />Wtg i: ^> i: t > 

[SMCDffi^^j^IftB^] 

7^ A CD « ^ S: ^ f M SS 0 "C ^ » 
[0 2] Elllc^^nfc^*i([LS:^'i^>N^«(Z)!&f¥$: 

[0 3] 01tc^^t\.fc^*i([iS:^'i?Vh^«CD«ESg« 

[04] 01ic^^nfct7n-y i7i:/i^^U-3'(DM»S« 

[05] *||HgcDfifeco|^Sgt?!ltc J:-5^;u^:7°D-t2tyi^'i/ 
^ 5=- A 0^EBg^gj5g0 -e * ^ o 

[06] ^^^^iJS:^iJfflbfcfie*cD^;u^:7'a-b!/-9- 
;^ X A <oM0S«^®— ^-r 0-e ^ ^ - 

[07] m6{Z^^nr:i-7JV^y''U-^y*tU:^y^2^^. 
30 #t:^;<^ij3>hn-5CDa5!J>S:ff^'U^tCbTI¥*KtC^b 

[08] ^^^^v^:^mm(DmmM^zmm^t^^m^^ 

[iRF-g-^lttB^] 

2 mMm:^^>bmm 

3 ^^^^ij 

PI, P2*;<i;t>'P3 z^w^y^ 
40 CP 1, CP 2fcJ;I>'CP 3 □ S^*:c^- U-5 
ONI. ON2iDJ;U=ON3 7 $!l^f8-^ 

CONTl, CONT 2 JDckLKCONT 3 i^Oy^?^ 

CLKl, CLK2*Dcfcl>'CLK3 ^Uy^^m"^ 
REQl, REQ2JDcfct/REQ3 U ^7 x j?. h M-i" 
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